We can discriminate departures from the vertical or horizontal more accurately than from other orientations. This may reflect perceptual learning, but the mechanisms behind such learning are not well understood. Here we derive a theory of discrimination learning based on criterion setting theory (CST; Treisman and Williams, 1984), an extension of signal detection theory in which judgment of the current stimulus is partly determined by previous discriminations and context. The CST-based theory of discrimination learning (CST-DL) describes mechanisms which use information from previous acts of discrimination to improve current decision making. CST-DL distinguishes between types of decision criteria and provides an account of anisotropies and context effects affecting discrimination. Predictions from this model are tested in experiments on anisotropies in orientation and depth perception. The results obtained support CST-DL. They also support the conclusion that the account of the retention of sensory information in delayed discrimination provided by CST is superior to the traditional belief that information retention relies on a fixed memory trace or representation of the stimulus.
Introduction
One of the earliest findings in psychophysics was that the threshold for discrimination at a point on a sensory dimension is proportional to the intensity at that point. This relation, Weber's Law (Weber, 1834 (Weber, /1996 can be given an explanation based on signal detection theory (Treisman, 1964) . But discrimination can also vary non-monotonically at specific values on a sensory dimension, giving anisotropies that are not well understood. A familiar example is superior discrimination of the vertical or horizontal ('cardinal' or 'principal' axes) as compared with other orientations: orientation anisotropy or the oblique effect (Appelle, 1972; Essock, 1980; Howard and Templeton, 1966) . How can anisotropies be explained? Here we present a theory of discrimination learning that also accounts for anisotropies and context effects on discrimination.
Discrimination is commonly understood in terms that go back to Fechner's (1860/1966) account, in which a standard or reference stimulus is presented, accompanied or followed by a test stimulus, and the subject must 'notice' any difference between them. This implies that the perception of the reference stimulus, when the inputs are simultaneous, or a representation of that stimulus, when they are not, acts as a fixed record with which the subjective input from the test stimulus is compared. We refer to the belief that a fixed representation or memory trace of the reference stimulus underlies discrimination as Fixed Memory Trace Theory (FMTT). This assumption has an intuitive appeal which has helped to maintain it as the leading theory of sensory information retention. Orban and Vogels (1998), for example, talk of 'the three processes underlying temporal comparison: (1) sensorial representation of visual stimuli, (2) maintaining a trace of the preceding stimulus, and (3) comparison of the incoming stimulus with that trace', and similar accounts can be found in Blake et al. (1997) , Lee and Harris (1996) , Magnussen et al. (2003) , Matthews et al. (2005) , Regan (1985) , and elsewhere. To explain orientation anisotropy, this model would require that internal long-term representations of the cardinal orientations, of exceptional strength and accuracy, underlie the superior discrimination.
The development of signal detection theory (SDT; Green and Swets, 1966; Macmillan and Creelman, 1991) has long offered an alternative approach, and SDT has been further extended by criterion setting theory (CST; Treisman, 1987; Treisman and Williams, 1984) which models sensory decision making as a dynamic process. CST has been applied to phenomena such as sequential dependencies (Treisman and Williams, 1984) , levels of confidence (Treisman and Faulkner, 1984a) , the contingent coding of criteria (Treisman, 1984b) , the effect of signal probability on the ROC slope (Treisman and Faulkner, 1984b) , criterion interchange (Treisman and Faulkner, 1985) , and absolute judgment and the limits on information transmission (Treisman, 1985) . It has provided an alternative to the attention band and response ratio hypotheses (Treisman, 1984a) and a model for random number generation (Treisman and Faulkner, 1987) . Lages and Treisman (1998) showed that it provides a better account of the retention of sensory information in delayed discrimination than FMTT.
We commence by briefly describing CST, then extend the theory to provide an account of contextual effects on discrimination, sensory discrimination learning, and anisotropies. Predictions are derived and tested in experiments on visual ori-
